‘DeIineating Aquatic Resources
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Introduction

= 5% of the lower 48 states are wetlands and other shallow
aquatic habitats.

= However, abundance varies by region:
= <1% of CA, NV, AZ, NM, UT, KS, MT, and WV
= 28% of LA, 30% FL
= 45% of AK

In the 1600s, over 220 million acres of wetlands are
thought to have existed in the lower 48 states. Since
then, over half the wetlands in the lower 48 have been
drained and converted to other uses.

Stream density varies

= PA is 44,743.70 mi2 and has 83,260 stream miles
= TXis 261,231.71mi? and has 191,228 stream miles
= UTis 82,169.62 miz and has 85,916 stream miles




Why Delineate Aquatic
Resources?

= Help to define the limits of Federal jurisdiction, in
accordance with current law, regulations, and
policy

= Determine the area affected by a project, as a
first step in impact assessment, alternatives
analysis, and mitigation

Relevant Federal Statutes

= Clean Water Act of 1972 and Amendments

= Authorized EPA and the Corps to regulate the placement
of fill in wetlands and other waters

= Food Security Act of 1985 and Amendments

Authorized NRCS to make wetland determinations under
the Act’s “Swampbuster” provisions

| Some wetlands are
easy to identify . . .




Are these Wetlands?

Are these Streams?
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1987 Corps Manual

Corps of Engineers
Wetlands Delineation

Manual

http://www.usace.army.mil/Missions/
CivilWorks/RegulatoryProgramand
Permits/reg_supp.aspx

ERDC/EL TR-O7-24

® Ten Regional Supplements
sector experts involved
Manual
regard to current regulatory policy

e Current status and products:
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Regional Supplements to the
Wetlands Delineation Manual

® Dozens of agency, academic, and private-
® Replace only certain portions of the 1987
® Goal is to identify all wetlands, without

http://www.usace.army.mil/Missions/CivilWork
s/RegulatoryProgramandPermits/reg_supp.a

Regional Supplements to the
Wetlands Delineation Manual

US Army Corps
of Engineersg,
Engineer Research and|




Wetland Definitions

= Corps/EPA definition - for Clean Water Act
Section 404 purposes:

= Areas that are inundated or saturated by
surface or ground water at a frequency and
duration sufficient to support, and that under
normal circumstances do support, a
prevalence of vegetation typically adapted
for life in saturated soil conditions.

Diagnostic Characteristics

» \Wetland Hydrology
= Evidence of ongoing wetland conditions

/= Hydrophytic Vegetation

= Dominated by species that are tolerant of
prolonged inundation or soil saturation

» Hydric Soils

= Exhibit characteristics that develop under
permanent or periodic soil saturation

Normal Circumstances

= The condition indicated by the soils and hydrology on
a site, whether or not the vegetation has been altered
or removed

/ = The long-term condition of the site, including any
permitted or other legal alterations




Desktop Review

Resources:
= National Hydrography Dataset (NHD)
= National Wetland Inventory (NWI)
" - Soil maps
= Web Soil Survey
= GIS county soil layers
= Aerial photographs
= Topography
= |ocal/regional datasets




, Soll Survey Geographic (SSURGO) Database: Upshur County, West Virginia |NRES] .'
fars o 1
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Climatological Data

;“- Precipitation data
from'the 48 hours
preceding site visit
(NOAA’s
Integrated Flood
Warnjng System or
raingauge
stations)

limate data in
elation to long-
erm averages
(Palmer Drought
Index)

THREE PARAMETERS DEFINE A
WETLAND ECOSYSTEM:

Soils

Hydrology




Hydrophytic Vegetation

= Dominance of vegetation adapted to saturated soil
conditions

/- Soggy or waterlogged soils leads to oxygen-deficient
conditions

= Hydrophytes have developed adaptations for life in
saturated soils, such as better physical support and
better gas exchange

Adaptations

= Buttressed tree trunks = Aerenchyma

= Multiple trunks = Polymorphic leaves
= Swollen bases = Floating leaves

= Hypertrophic lenticels = Aerial roots

Advgntitious roots = Pneumatophores

llow roots

Buttressed Tree Trunks
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Buttressed Tree Trunks (continued)
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Harrison County Well Pad Site




Adventitious roots

Shallow roots

Aerenchyma

C’-Air channel in the
Iroots of some plants

*Allows exchange of
gases between the
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Floating Leaves

Plant Indicator Status

Occurrence in Wetlands

Obligate Wetlands Plants (OBL) >99%
Facultative Wetland Plants (FACW) . 67-99%
Facultative Plants (FAC) E{l“;};;r’”_mm 34-66%
Facultative Upland Plants (FACU) sl 1-33%
bligate Upland Plants (UPL) .EF”‘"' <1%

Basic Rule: HYDROPHYTIC VEGETATION

More than 50% of the dominant species are OBL, FACW, or FAC




Definitions of Vegetation Strata

DBH, regardless of height
but <3.0 inches DBH

woody plants <3.2 ft tall
>3.2 ft tall

VEGETATION ~ Use scientific names of plants.
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National Wetland Plant List:
Regular Update Process

= Same Regional boundaries as used for the Delineation
Manual supplements

= Regional Panels with representatives from EPA, Corps,
FWS, and NRCS

= Expert Botanist Review for difficult species
= Major Update in 2012, annual there after as needed
= http://rsgisias.crrel.usace.army.mil/NWPL/

= (Don’t worry you can trust these sites — certificates don’t
match but it is the correct Corps address)

12



Soil

Natural body that occurs on the land surface,
occupies space, and is characterized by one or
both of the following:

= The ability to support rooted plants in a

atural environment

= Upper limit is air or shallow (>2.5 m) water

= | ower limit is either bedrock or the limit of
biological activity

= | ower limit for classification set at 2 m

(arbitrary)

Major Horizon Designations

Surface Organic Layer O horizon

A Horizon

B Horizon

Underlying C Horizon
Material

R Horizon

A horizon

Bw horizon

C horizon
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Key Soil Properties

Properties that are important to hydric soil
development and recognition:

/e Color
 Organic matter
» Texture
 Horizonation
 Drainage

» Permeability

Aspects of Soil Color
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Aspects of Soil Color

Value
= 10/0 - Pure s r’i}
The Lightness "' I.
or Darkness of ] ]
COlOI" » - “Gray" L .
- - Pure Black .




Aspects of Soil Color

roma

“Neutral” “Pure”
Color Color

/0 12 14 16 /8

Increasing strength of cOlOr

| ]

<+—— Increasing grayness

Soil Texture - Three Major Divisions

O All'Soils
= Use regardless of soil texture
= Mostly surface layers of organic material
O Saridy Soils
O Loamy Soils
- Use sandy indicators in sandy layers,
loamy indicators in loamy layers

Soill
Texture
Triangle

* % » % %

= Percent Sand

15



Definition of a Hydric Soll

A hydric soil is a soil that formed under conditions of
saturation, flooding, or ponding long enough during the
growing season to develop anaerobic conditions in the
upper part.

Local hydric soil lists should be consulted for background
information before going into the field.

Development of
Hydric Soils

Inundation or soil saturation

7 Anaerobic conditions

Figers 37, bflstes 3 (L Ciopas U], Toa
g sk g o 8 e of o 1 .
ek P Fmplatot M o b e e
it e L st b

Chemical reduction (Fe, Mn, etc.)

]

Distinctive soil characteristics

Hydromorphic Processes

Manganese
® Ferric (Fe3*) -> Ferrous (Fe?*)

= Manganic (Mn**) -> Manganous
(Mn%)
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Hydromorphic Processes (cont’d)

/®Accumulation of organic matter

' < Development of thick organic surfaces
(peat or muck) or dark organic-rich mineral
surface layers

® Reduction of sulfur

+/In the wettest sites containing sulfur
compounds

*S0,% -> H,S (hydrogen sulfide gas)

Color Patterns in Soils

= Optimum conditions

“‘ = Natural light

= Clear, sunny day

= Midday

= Light at right angles

= soil mojst

redominant) color

Mottlg’ colors

=\ Motfle contrast and abundance

Field Indicators of
Hydric Soils in the
United States

Y -
Sk, Versiim 1.0, 2010

]

Version 7.0 and all info on
hydric soils can be
downloaded from the NRCS
website:

http://soils.usda.gov/use/hydric/

AN

17



F3. Depleted Matrix

|
|
/= Value 4 or more | Sesiassags

and chroma 1 or-(;':‘:
L

CHP

roma 2 must [
ave redox R
oncentrations | .

F2. Loamy Gleyed Matrix

|
‘\“ = All colors found on the gleyed pages | |

with value > 4 = PB4 PN BN P PN BN

~
= 60%+ of a layer starting within 12 in.
of the soil surface —~ '.l. l.
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F2. Loamy Gleyed Matrix (cont’d)

A10. 2cm Muck

SUNBELL® SO COLOE ChAST

“‘-A layer of muck 0.75 in. .
(2cm) or more thick

-Value of 3 or less AND I......

E===

he soil surface

— ot

A10. 2cm Muck

|-Commonly found in
| depressions that are
ponded for several
months each year

/ at the soil
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Data Form - Soils

or: PL=Pare Lining. Wehatsx

Hydric Soll Indicators: Indicators for Problematic Mydric Sols'™:

— Histosal (A1) — Sandy Glayed Matrix (S4) — Coast Prare Redox (A16]
— Hestc Eppedon (AZ) — Sardty Radon (85) — ForManganess Masses (F12)
— Bk Hialie (A3} — Swppes Matr (SE6) o Othar (Explain in Remarka )
— Hyvironguen St (A4} o Lty Wity Mirarsd (F1)
— Swasted Liywrs [AS) o Liarsey Chayed Matrtx {FZ}
3 6m Mk (A1) . Daphated Matrix (F3)
— Covpiatnd Botow Durk Surticn (A1} — Poachn Durk Surtace (FE)
—_ Thick Dk Surtace (A12) — Dapiuted } “indicaton: and
— Sandy Mudky Minaral (S1) — o Dugressioes (FB) wefiand hydrology must be presant
5§ om Mhucky Paat or Paat (53 wlvs o
| Restriiive Layer (1 cbasrvedr:
L —
Dt fincha Hydrie Sall Presart?  Yes, Na

Criteria for Wetland
Hydrology

Corps Manuals:

Area is inundated or saturated to the surface for at least
5% of the growing season in most years

Most wetland hydrology decisions are based on
indicators
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Sources of Water

= Direct Precipitation

= Headwater Flooding
= Backwater Flooding
= Tides

= Groundwater

= Combination of above

Landscape Position

= Critically influences water flow and soll
formation

= Most wetlands, even groundwater seeps,
are on some sort of concave surface

Hill Slope Elements and Curvature

Slope Block Contour

Divergent

Throughflow

Convergent

Wetland Landscape Positions

(scasanal)

Spring-fed
s

Soaing-fed
Wetland

21



Hydrology Indicators

Presented in four groups

Observation of surface water or saturated soil (Group A)
Evidence of recent inundation (Group B)

Evidgfice of recent soil saturation (Group C)

Eyidence from other site conditions or data (Group D)

Categgorized as Primary or Secondary

Primary — any one indicator is sufficient
Secondary — two or more indicators are required

Al. Surface Water (primary indicator)

A2. High Water Table (primary
indicator)
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A3. Saturation (primary indicator)

\\

ust be associated with existing water table immediately below saturated zone

B1. Water Marks (primary
indicator)

Caution — Ensure that a water mark is not
from extreme flood event or an event that
occurred outside the growing season

B2. Sediment Deposits (primary indicator)

Caution — Ensure that sediment deposits are not from extreme flood event or event that occurred
outside the growing season
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B3. Drift Deposits (primary
mdfator

B4. Algal Mat or Crust (primary indicator)

eOccur on soils surface or low
vegetation

*May crack and/or curl along
edges

eForm in areas where reduced
iron discharges with
groundwater and oxidizes upon
exposure to air

*Can be film on water surface

*Can be deposit on ground
surface

24



B7. Inundation Visible on Aerial Imagery
(primary indicator)

Caution:

- Ensure image was not taken during an extreme

" storm event

- Use multiple images when available

- Record date/frame/source of photo on data sheet

B9. Water Stained Leaves
(primary indicator)

e Often occurin
depressions

¢ Leaves maintain
their black/gray
color when dry
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C1. Hydrogen Sulfide Odor
(primary indicator)

¢  Indicator of hydrology and hydric soil
nly occurs in extremely wet areas

Often misidentified

C3. Oxidized Rhizospheres on Living Roots (primary indicator)

= MUST he present on living roots

Rhizaspheres must occupy >/= 2%

Cautions

= Do not mist r of root sheath and/or
rganic staining for iron plague

B6. Surface Cracks (secondary indicator)

Caution — May occur in high clay
content soils (Vertisols) in uplands
due to high shrink/swell action
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B10. Drainage Patterns (secondary indicator)

B16. Moss Trim Lines (secondary indicator)

= Formed when water-
intolerant mosses growing
on tree trunks and other
upright objects are killed by
prolonged inundation

C8. Crawfish Burrows (secondary
indicator)

® Usually found near
streams, rivers and ponds

= |s gne enough? Should be
fairly abundant
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D1. Stunted or Stressed Plants
(secondary indicator)

an use natural and agricultural species

ution — Stunting can also be caused due to low fertility, excessive
inage, etc.

D2. Geomorphic Position (secondary indicator)

D4. Micro-topographic Relief (secondary indicator)

= Presence of microtopographic
features that occur in areas of
seasonal inundation or shallow water
tables, stich as hummocks

| \= “pit-and-mound” topography
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What should | look at to
interpret hydrology?

Rainfall data and other water data ~ Problematic Hydrology:

Soil survey (stratigraphy, seasonal = Seasonal hydro-period

water table, soil drainage classes) Parent material

Landscape position = Landscape position

Soil profile and drainage classes = Recent deposition

Lbghdaeatines = Newly created wetlands

Hydyologic indicators--surface
connections

Meteorological
Considerations
To interpret hydrologic data or field

observations, one must consider
antecedent precipitation

id it rain immediately before the site visit?
=/ Has long-term precipitation been “normal”?

Role of the Technical Standard for
Water-Table Monitoring

= To determine whether wetland hydrology is

present on highly disturbed or problematic sites

that lack wetland indicators

= Not intended for routine use or to overrule an indicator-
baséd determination on an undisturbed site

Proyides standards for the design, construction,

installation of water-table monitoring wells,

and the collection and interpretation of data

http://el.erdc.usace.army.mil/wrap/pdf/tnwrap05-2.pdf
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Data Form -- Hydrology

HYDROLOGY

Wistiand Hydrology

Brimary It 2 ghack

— Surtace Water (A1) . Water-Staned Laaves (59 — Surfice 508 Cracks (6]

—_ High Water Table [AZ) — Agquanc Fauna (B13) —_ Drainage Pastema (B4

—_ Satumion (A3) T Aguatc Plasts (B14) —_ Dry-Season Waler Tatéa (C2)

. Wiatir Mk (B1) — Hydrogen Suila Odor {C1) __ Crarytsh Burrows {C2)

—_ Sediment Dapesits (B2) —_ Cockzed Rhizosphesss on Living Roots (C3) __ Saturaion Visibia on Asrisl imagery {C5)
__ Orift Deposts (83} —_ Prusence of Reduced ron (C4) —_ Shunied or Stwesed Plants (D1)
—_ Migal Mat or Crust (B4} — Fincert bon Reduction in Thled Sols (O8] __ Geomarphic Powion {52)

—_ Iron Depoaits {B5) — Thin Muck Surtace {C7) — FAC-Heutral Tust {D5)

— Inunddafion Vistia on Aarial imagery (B7) __ Gauge or el Data {D9)

. Sparsaly Vegetatid Concave Surface (B8] _ Other (Explain

Surtace Wister Pracsent? Yot Mo____ Depth fnches]

"iatur Table Present? You____ Mo___ Dapth jnchs)

Saturation Prasent? Yoa Mo, # Yeu Mo,
pfnchries coplley Mg} ____

Duscribe Riscored Data [ream gage. g Wk, Sl GhA0s, GO L avatatia

L

Examples of Regional Indicators

sing cryptogams (mosses, lichens,
ungi) in hydrophytic vegetation
ecisions

Examples of Regional Indicators

parse and patchy vegetation (e.g;, playa
dges and saline wetlands)

dentifyi g regional primary/secondary
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Atypical Wetland Situations

= \Wetland indicators missing due to recent disturbances
= \/egetation — mowing, herbicides, agriculture
= Hydrology — ditching, draining, tiles, dams

= Soils — disking, plowing

= Tools: Reference sites, soil mapping, pre-disturbance
wetland maps and aerial imagery

Paved Road (Rt. 4
Property
Line

Plant
Communitie:

"
Stream

Baseline Segment
Paved Road (Rt. 45) i 9

——

__ Property
Line

Transect

Sampling

Stream
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STREAMS AND OTHER WATERS

Ordinary High Water Mark (OHWM)

dorps/EPA definition - for Clean Water Act
Section 404 purposes:

line on the shore established by the
fluctuations of water and indicated by the
physical characteristics such as:

O clear, natural line impressed on the bank,

O the presence of litter and debiris, or

ther appropriate means that consider the
icharacteristics of the surrounding areas

OHWM Guidance

= Additional guidance provided by:

® RGL 5-05 Ordinary High Water Mark Identification
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryPrograma
ndPermits/Guidanceletters.aspx

guide for identification in the arid west (ERDC-CRREL-TR-08-

= http://el.erdc.usace.army.mil/wrap/pubs.cfm?Topic=TechReport&Co
de=wrap

= Western Mountains field guide coming soon
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OHWM Delineation RGL 5-05

Pﬁysical characteristics that correspond to the line on the shore
established by the fluctuations of water may vary depending on the
pe of water body and conditions of the area.

= This list is not exhaustive
= No “required” physical characteristics

= Generally identify two or more characteristics, unless there is
particularly strong evidence of one

Natural lifie impressed on the bank * Sediment sorting
Shelvif «  Leaf litter disturbed or washed away
Changes in the character of soil * Scour "
Destruction of terrestrial vegetation . DEDO_SINOH
regence of litter and debris « Multiple observed flow events
racking * Bed and banks
etation matted down, bent, or absent * Water staining

Change in plant community
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Other Assessments

May answer specific questions relevant to jurisdiction or resource function,
structure or condition, for example:

O Hydrogeomorphic (HGM) Guidebooks
http://el.erdc.usace.army.mil/wetlands/hgmhp.htmi

O Rapid Bioassessment Protocols (RBP)
http://water.epa.gov/scitech/monitoring/rsi/bioassessment/index.cfm

O Technical resources for streams
ater.epa.gov/lawsregs/guidance/wetlands/wetlandsmitigation_index.cfm#te

* Sorhe methods have been developed to delineate the flow duration of stream:
using field indicators, for example:

North Carolina (state)
http://portal.ncdenr.org/web/wg/swp/ws/401/waterresources/streamdeterminations

Ohio EPA (state)

Oregon (EPA, Corps, and state)
http://yosemite.epa.gov/R10/ecocomm.nsf/wetlands/sdam

Tidal Definitions

= Looking for the high tide line = The high tide line may be
\“ = The line of intersection of the land deterr‘ln(\‘ned, ‘E thelbabsefncf of
with the water’s surface at the actualigataioyie nejoletiel
maximum height reached by a scum along 5"'0"? objects, a "
rising tide. more or less continuous deposit
of fine shell or debris on the
foreshore or berm, other physical
markings or characteristics,
" vegetation lines, tidal gages, or
Tidal Waters other suitable means that
delineate the general height
. Section 404 *  reached by arising tide.

=— Section 10 .

The line encompasses spring high
tides and other high tides that
occur with periodic frequency
but does not include storm
surges.

High Tide Line

roumd Water lime

A\

Coantal
Tiddalands Wetlands
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~20.3 acres
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Isstte Paper-Indicatar Tools for RPWs

Recommendations for determining Relatively
Permanent Waters (RPW5s) in Headwater Streams in
the Huntington and Pittsburgh Corps Districts

Greg Pond and Margaret Passmore, US EPA Region 3-EAID, Wheeling, WV 26003

July 19, 2007; Finalized May 19, 200§

Table 1. Mean of maximum catchment areas of Non-RPYWs by lacation as
interpreted from researcher’s cutoffs for ephemeral/intermittent or

ephemeral perennial.

Location n_| Catchment Area (in acres) | Source
Robmson Forest (KY) 3 104 Fnitz (unpub )
Robinson Forest (KY)* 8 1254 Svec et al 2005
E. Kentucky other (KY)* 5 19.3% Svec et al. 2005
Coopers Rock SF (WV) 4 206%* EPA R3 (unpub.)
Upper Ohio Valley (WV/OH/PA) | 19 53 B. Stout (unpub.)
Hoosier NF (IN) 1 6.1 Fritz (unpub.)
EAP-TNC (OH) 4 188 Fnitz (unpub )
Wayne NF (OH) 2 57 Fnitz (unpub )
WV MTM Region (WV) 36 145 Paybins 2003

NC Mountains (NC) £ 51 NCDWQ (unpub.)
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Useful links

|- Corps of Engineers Wetlands Delineation Manual

= http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits/
feg_supp.aspx

= NRCS Wetlands and National Food Security Act Manual

= http://www.nrcs.usda.gov/wps/portal/nres/detailfull/national/water/wetlands/
d=fircs143_010939

Headquarters, Regulatory Program
://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.

= EPA Wetlands Program

= http://www.epa.gov/owow/wetlands/

WS Wetlands

= http://www.fws.gov/wetlands/
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Useful links, continued

Vegetation: = USGS Real-Time Water Data
[ http://water.usgs.gov/nwis/rt

“‘ = National Wetland Plant List
http://geo.usace.army.mil/wetl

= National Climate Data Center
and: plants/index.html = http://www.ncdc.noaa.gov

Soils:

http://s6ils.usda.gov/use/hydric » NWI maps

= http///www statlab.iastate.edu/
soilé/nsdaf/
» hifp://websoilsurvey.nrcs.usda.
v/app/HomePage.htm

ttp://www.wcc.nrcs.usda.gov/
limate/wetlands.html

= USGS maps, photos, data
= http://ask.usgs.gov/
= Hydric soils lists and Indicators = http://topozone.com/

/ » http://www.nwi.fws.gov/

Thanks to Brian
Topping for
many of the
slides

Additional
photo
credits:

Eric Vance
Mike
Mansolino
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